Photoelectric Vilnius seven-colour photometry of 15 stars in the area of open cluster Mil is presented. Photometric spectral types, absolute magnitudes, colour excesses, interstellar extinctions and distances of the stars are determined. The cluster is found to be at 2.4 kpc distance and its average interstellar extinction Ay is 1.21 mag.
Introduction
One of the richest open clusters Mil (NGC 6705) is located in the direction of the bright Scutum star cloud with 1950.0 coordinates: a = 18 h 48™4, 6 = -6°20\ t = 27?3 and b = -2?8. This cluster was an object of many investigations, including photographic UBV photometry by Johnson et al. (1956) and Solomon and McNamara (1980) , proper motion study in the field of 30' diameter by McNamara et al. (1977) , radial velocity study by Mathieu et al. (1986) , evaluation of the initial mass function from synthetic integrated spectra of the cluster by Santos et al. (1990) . However, Lee et al. (1989) and Anthony-Twarog et al. (1989) point out that interstellar reddening, distance and age of the cluster are known with insufficient accuracy (EB-V is between 0.36 and 0.46). Therefore, we decided to determine interstellar extinction and distance for the Send offprint requests to: V. Vansevicius cluster by an independent method, using photometry in the Vilnius seven-colour system.
Observations
Photoelectric photometry of stars in the cluster area was obtained in June and July, 1985 with the 1-meter telescope at the Maidanak Observatory in Uzbekistan. One-channel photometer with an 18" diaphragm and glass filters of the Vilnius system UPXYZVS (Straizys and Zdanavicius, 1970) were used. The observed magnitudes and colour indices were transformed outside the atmosphere taking into account dependence of the atmospheric extinction coefficients on spectral type (Zdanavicius, 1975) . To transform the observed colour indices into the standard system, a set of Cygnus Standard Region stars (Zdanavicius and Cerniene, 1985) was observed. Photometry results for 15 stars are presented in Table 1 , which contains for each star MPS (McNamara et al., 1977) and Kiistner (1923) numbers, V magnitudes and colour indices U -V, P -V, X -V, Y -V, Z -V and V -S in the Vilnius photometric system, the number of independent observations n and mean square errors a. Identification charts are presented by Johnson et al. (1956) and McNamara et al. (1977) .
3, Two-dimensional spectral classification
Spectral types, luminosity classes and absolute magnitudes of the stars were determined using the reddening-free diagrams
Qxzs and Qxzs, QXYZ calibrated in spectral classes and My (Straizys et al., 1982a,b) . Q-parameters were calculated using colour excess ratios for different spectral and luminosity classes obtained by the method proposed by Bartkevicius and Zdanavicius (1975) . The normal interstellar extinction law was accepted. Additionally, two other methods were used to determine spectral types and absolute magnitudes: comparison of Q-parameters (QUPYV,
QPXYV, QXYV, QZVYV, QVSYV)
and of colour indices of the measured stars with the bank data of standard stars. All methods gave a good agreement. The results of photometric determination of spectral types, absolute magnitudes My, colour excesses Ey-v, interstellar extinctions Ay and distances r for the stars are given in Table 2 . 
Interstellar extinctions and distances of the stars
Colour excesses Ey-v were determined as differences between the observed colour indices and the intrinsic (Y -V)o values. The intrinsic colour indices for different spectral types and absolute magnitudes were taken from Straizys (1992) Here the coefficient 4.5 corresponds to the normal interstellar extinction law which gives R = Ay/EB-V = 3.15 for 0-B stars. We suspect that the star MPS 654 is also a binary and its shortwavelength colour indices are variable. However, for a definite answer observations of higher accuracy are needed. Some confirmation of duplicity was given by radial velocity measurements by Mathieu et al. (1986) . Unfortunately, only two values were obtained, differing by 4.3 km/s at the accuracy of 0.8 km/s.
Discussion
Interstellar extinction in the direction of Mil obtained in this paper (AY = 1.21 mag) is much less than the usually accepted value of Ay = 1.40 mag and coincides with the lower limit of estimates summarized by Lee et al. (1989) . In the UBVsystem EQ-V is found to be different for the early main sequence stars and the yellow giants (a discussion on this problem see in Anthony-Twarog et al., 1989) . A similar conclusion has been made by Harris (1980) from the DDO photometry. We also find some difference: the two B-type stars (MPS 1082 and MPS 485) show Ay = 1,40 mag, while the mean value of five G-K giants is 1.21 mag.
Distribution of stars in Fig. 1 shows that extinction in the direction of Mil is Ay = 0.4 mag at 100 pc and ~ 1.0 mag at 1 kpc and increases little to the cluster distance. Consequently, the cluster is reddened by a dark cloud, which is located at a 1.0 ± 0.3 kpc distance.
Our distance of the cluster (r = 2390 pc) exceeds the values of other authors: this may be explained either by the lower value of extinction or by the fact that yellow giants of Mil are by 1.0 mag absolutely brighter than normal luminosity III giants (Johnson et al., 1956) . We confirm this and find that luminosity classes of all giants in this cluster are between III and II.
Our distances of the observed cluster members listed by McNamara et al. (1977) , except MPS 485, confirm their membership in Mil. Mean distance of these stars is close to the lower distance limit determined by Lee et al. (1989) for the binary star MPS 926. Their distance modulus 12.74 mag and our extinction Ay = 1.21 mag yield a distance of 2.0 kpc. Distance and reddening of two components of the binary star MPS 1223, simulated in this paper, do not contradict its membership in the cluster.
